IEEE 802.11 is a widely used wireless LAN standard which offers a good bandwidth at low cost In an ESS, multiple APs can co-exist with overlapping coverage area. A mobile node connects to the AP from which it receives the best signal. Changes in traffic to and from different MNs occur over time. Load imbalance may develop on different APs. Throughput and delay of the different flows passing through the APs, where the load has increased beyond certain limit, may degrade. Different MNs associated to the overloaded APs will experience performance degradation. Overall performance of the ESS will also drop. In this paper we propose a scheme where MNs experiencing degraded performance will initiate action and with assistance from the associate AP perform handoff to less loaded AP within its range to improve performance.
1 Introduction IEEE 802.11 [1] is the most popular standard wireless local area network (WLAN) in which a mobile user can connect to a local area network (LAN) through a wireless connection. Due to low cost and ease of deployment it is gaining popularity day by day Multiple access points (AP) may co-exists with overlapping coverage area. To increase the total available bandwidth and to allow more mobile nodes (MN) to connect, deployment of more than one interconnected AP with overlapping coverage area is usual. A 802.11 WLAN with interconnected APs forms an Extended Service Set (ESS). In an ESS, a MN will connect to the AP from which the MN receives the best signal disregard of the existing load on the different APs within its range. This may lead to an imbalance in the load on the different APs in the ESS. Decrease in performance of the different flows will occur when some APs gets overloaded even if some other APs within the same ESS have spare bandwidth. The applications in the MNs associated to such overloaded APs will experience reduced quality of service (QoS) in terms of throughput, delay and packet loss. The overall throughput of the ESS also suffers. As the load offered to an AP may change dynamically even when there is no change in the number of MNs associated, admission control is not effective in solving this problem. The QoS of the suffering APs and the overall throughput of the ESS may be increased if some load of the overloaded APs can be transfered to the less loaded APs by handing off some of the associated MNs from the overloaded APs to the less loaded APs. In this paper we propose a scheme where the mobile nodes experiencing QoS degradation tries, with the assistance of its associated AP, to handoff to some alternate APs. The MNs experiencing performance loss tries to find alternate APs for handoff. As the MN does not know the load conditions on these APs it does not handoff to such an AP immediately but sends the list of such APs along with its own load information to the associated AP. The associated AP exchanges messages with the given APs to know the load on those APs and based on that, it selects a list of APs to which the MN can handoff and communicates the same to the MN. The MN chooses one of such APs and performs handoff. In this way, loads move from overloaded APs to the less loaded APs. Due to this, the bandwidth is better shared among the APs within an ESS and the overall throughput of the ESS increases.
Our Contribution
Our main contribution is to increase throughput to meet the offered traffic in an ESS with minimal load adjustment. The following are the salient features of our scheme : - The rest of the paper is organized as follows. Section II introduces the IEEE 802.11 ESS. In section III we have a brief introduction to earlier works targeted to performance improvement in IEEE 802.11 WLAN by distributing load among APs. In section IV we describe our scheme. The simulation results are provided in section V. In section VI we conclude.
The IEEE 802.11 Extended Service Set
The basic service set (BSS) is a set of 802.11 nodes that can communicate with each other. There are two types of BSSs, namely, independent BSS (IBSS) and infrastructure BSS. An IBSS is an ad-hoc network that contains no access points
